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£ˆ´¸É¨ÉÊÉ Ë¨§¨±¨ ¢Ò¸μ±¨Ì Ô´¥·£¨° ’¡¨²¨¸¸±μ£μ £μ¸Ê¤ ·¸É¢¥´´μ£μ Ê´¨¢¥·¸¨É¥É , ’¡¨²¨¸¨

‘Í¨´É¨²²ÖÍ¨μ´´Ò¥ ¸Î¥ÉÎ¨±¨ Ö¢²ÖÕÉ¸Ö ¸ÊÐ¥¸É¢¥´´μ° Î ¸ÉÓÕ ¸¨¸É¥³Ò ¤¥É¥±É¨·μ¢ ´¨Ö ³Õμ´μ¢
Ê¸É ´μ¢±¨ CDF II (”��‹, ‘˜�). �μ¸ÉμÖ´´Ò° ±μ´É·μ²Ó ¨ ¶μ¤¤¥·¦ ´¨¥ ¢Ò¸μ±μ° ÔËË¥±É¨¢´μ¸É¨
· ¡μÉÒ ÔÉ¨Ì ¤¥É¥±Éμ·μ¢ ¶·¨´Í¨¶¨ ²Ó´μ ´¥μ¡Ìμ¤¨³Ò ¤²Ö ¶μ²ÊÎ¥´¨Ö ± Î¥¸É¢¥´´ÒÌ Ô±¸¶¥·¨³¥´-
É ²Ó´ÒÌ ¤ ´´ÒÌ. ‘μ§¤ ´´ Ö ¢ 2001 £. ¶¥·¢ Ö ¢¥·¸¨Ö ¸¨¸É¥³Ò ±μ´É·μ²Ö (‘Š) ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ
¸Î¥ÉÎ¨±μ¢ ¸ÊÐ¥¸É¢¥´´μ ³μ¤¥·´¨§¨·μ¢ ´  ´ ³¨ ¨§-§  ¶μ¢ÒÏ¥´¨Ö É·¥¡μ¢ ´¨° ± ¸¨¸É¥³ ³ ±μ´É·μ²Ö
¶μ¤¸¨¸É¥³ Ê¸É ´μ¢±¨ CDF ¢ ¸¢Ö§¨ ¸μ §´ Î¨É¥²Ó´Ò³ Ê¢¥²¨Î¥´¨¥³ ¸¢¥É¨³μ¸É¨ ÉÔ¢ É·μ´ ,   É ±¦¥
¢¢¥¤¥´¨Ö ´μ¢ÒÌ Ê¸É·μ°¸É¢ ¨ ÊÎ¥É  ´ ±μ¶²¥´´μ£μ μ¶ÒÉ  · ¡μÉÒ.

The scintillation counters are the signiˇcant part of the muon detection system at CDF II (FNAL,
USA). The permanent control and high performance maintenance of these detectors are essentially
required to obtain the high quality data. We considerably modernized the ˇrst version of the Control
System for scintillation counters created in 2001 due to the following reasons: the requirements for the
monitoring systems of CDF subsystems were increased in connection with substantial growth of the
Tevatron luminosity; introduction of new devices; and taking into account the accumulated operational
experience.

PACS: 29.40.Mc; 29.50.+V; 29.85.Ca
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‚ �¡Ñ¥¤¨´¥´´μ³ ¨´¸É¨ÉÊÉ¥ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨° ¸μ§¤ ´μ ¨ Ê¸É ´μ¢²¥´μ ´  CDF II
(”��‹, ‘˜�) [1] ¡μ²¥¥ 600 ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ¸Î¥ÉÎ¨±μ¢, ¶·¥¤´ §´ Î¥´´ÒÌ ¤²Ö ÔËË¥±-
É¨¢´μ° ·¥£¨¸É· Í¨¨ ³Õμ´μ¢. �´¨ ¸μ¸É ¢²ÖÕÉ ¶·¨³¥·´μ ¶μ²μ¢¨´Ê ¸Î¥ÉÎ¨±μ¢, ¢±²ÕÎ¥´´ÒÌ
¢ É ± ´ §Ò¢ ¥³Ò° ®³Õμ´´Ò° É·¨££¥·¯, ±μÉμ·Ò° ¶·¨´Í¨¶¨ ²Ó´μ ´¥μ¡Ìμ¤¨³ ¤²Ö ¨§ÊÎ¥´¨Ö
¸¢μ°¸É¢ ÉÖ¦¥²ÒÌ ±¢ ·±μ¢, ¶μ¨¸±  Î ¸É¨Í •¨££¸ , Ö¢²¥´¨° §  ¶·¥¤¥² ³¨ ¸É ´¤ ·É´μ° ³μ-
¤¥²¨ ¨ ¤·Ê£¨Ì ¶·μÍ¥¸¸μ¢, ¢Ìμ¤ÖÐ¨Ì ¢ ¶·μ£· ³³Ê ¨¸¸²¥¤μ¢ ´¨° ´  ÉÔ¢ É·μ´¥. �μ¸ÉμÖ´´Ò°
±μ´É·μ²Ó ¨ ¶μ¤¤¥·¦ ´¨¥ ¢Ò¸μ±μ° ÔËË¥±É¨¢´μ¸É¨ · ¡μÉÒ ¢¸¥Ì ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ¤¥É¥±-
Éμ·μ¢ ®³Õμ´´μ£μ É·¨££¥· ¯ ´¥μ¡Ìμ¤¨³Ò ¤²Ö ´μ·³ ²Ó´μ£μ ËÊ´±Í¨μ´¨·μ¢ ´¨Ö Ê¸É ´μ¢±¨
CDF II ¨ ¶μ²ÊÎ¥´¨Ö ¤μ¸Éμ¢¥·´ÒÌ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ.



Œμ¤¥·´¨§¨·μ¢ ´´ Ö ¸¨¸É¥³  ±μ´É·μ²Ö ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ¸Î¥ÉÎ¨±μ¢ 687

	μ²ÓÏ¨´¸É¢μ Ô²¥±É·μ´´ÒÌ ¡²μ±μ¢, μ¡¥¸¶¥Î¨¢ ÕÐ¨Ì ¢Ò¸μ±μ¥ ´ ¶·Ö¦¥´¨¥ ¤²Ö ³Õμ´-
´ÒÌ ¸Î¥ÉÎ¨±μ¢ ¨ ±μ´É·μ²Ó ¨Ì μ¸´μ¢´ÒÌ ¶ · ³¥É·μ¢, · ¸¶μ²μ¦¥´Ò ´¥¶μ¸·¥¤¸É¢¥´´μ ´ 
Ê¸É ´μ¢±¥. ‚ 2001 £. ¡Ò²  ¸μ§¤ ´  ¶¥·¢ Ö ¢¥·¸¨Ö ¸¨¸É¥³Ò ±μ´É·μ²Ö ³Õμ´´ÒÌ ¸Í¨´É¨²²Ö-
Í¨μ´´ÒÌ ¤¥É¥±Éμ·μ¢, ±μÉμ· Ö ¢¶μ¸²¥¤¸É¢¨¨ ¡Ò²  ¢±²ÕÎ¥´  ¢ μ¡ÐÊÕ ¸¨¸É¥³Ê ³μ´¨Éμ·¨´£ 
¸μ¸ÉμÖ´¨Ö ¢¸¥Ì ¤¥É¥±Éμ·μ¢ Ê¸É ´μ¢±¨ CDF, · ¡μÉ ÕÐÊÕ ¢ on-line-·¥¦¨³¥ [2].

“¢¥²¨Î¥´¨¥ ¸¢¥É¨³μ¸É¨ ÉÔ¢ É·μ´  ¨, ¸μμÉ¢¥É¸É¢¥´´μ, ¶μ¢ÒÏ¥´¨¥ É·¥¡μ¢ ´¨° ± ¸¨¸É¥-
³ ³ ±μ´É·μ²Ö, ¢¢¥¤¥´¨¥ ´μ¢ÒÌ Ê¸É·μ°¸É¢ ¤²Ö ¡μ²¥¥ ÔËË¥±É¨¢´μ£μ ±μ´É·μ²Ö ¨ Ê¶· ¢²¥´¨Ö,
  É ±¦¥ ÊÎ¥É ´ ±μ¶²¥´´ÒÌ § ³¥Î ´¨° ¶·¨ · ¡μÉ¥ ¸ ¸¨¸É¥³μ° ³Õμ´´ÒÌ ¸Î¥ÉÎ¨±μ¢ ¶·¨¢¥²¨
± ´¥μ¡Ìμ¤¨³μ¸É¨ ¸ÊÐ¥¸É¢¥´´μ° ³μ¤¥·´¨§ Í¨¨ ‘Š.
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ŒÕμ´´ Ö ¸¨¸É¥³  Ê¸É ´μ¢±¨ CDF II ¢±²ÕÎ ¥É ¸Í¨´É¨²²ÖÍ¨μ´´Ò¥ ¸Î¥ÉÎ¨±¨ ¨ ¤·¥°Ëμ-
¢Ò¥ ± ³¥·Ò. ŒÕμ´´Ò¥ ¸Í¨´É¨²²ÖÍ¨μ´´Ò¥ ¸Î¥ÉÎ¨±¨ ¶μ±·Ò¢ ÕÉ μ¡² ¸ÉÓ ¶¸¥¢¤μ¡Ò¸É·μÉ
0 < |η| < 1,5 ¨ ¸£·Ê¶¶¨·μ¢ ´Ò ¢ ¸²¥¤ÊÕÐ¨¥ μ¸´μ¢´Ò¥ ¶μ¤¸¨¸É¥³Ò (·¨¸. 1):

Å ³μ¤¥·´¨§¨·μ¢ ´´Ò° Í¥´É· ²Ó´Ò° ³Õμ´´Ò° ¸Í¨´É¨²²ÖÍ¨μ´´Ò° ¤¥É¥±Éμ· Å ¸Î¥É-
Î¨±¨ CSP (Central Scintillator uPgrade) [3] ¢ ¨´É¥·¢ ²¥ 0 < |η| < 0,6;

Å · ¸Ï¨·¥´´Ò° Í¥´É· ²Ó´Ò° ³Õμ´´Ò° ¸Í¨´É¨²²ÖÍ¨μ´´Ò° ¤¥É¥±Éμ· Å ¸Î¥ÉÎ¨±¨
CSX (Central Scintillation eXtension) ¢ ¨´É¥·¢ ²¥ 0,6 < |η| < 1,0;

Å ¶¥·¥¤´ÕÕ ³Õμ´´ÊÕ ¸Í¨´É¨²²ÖÍ¨μ´´ÊÕ ¶μ¤¸¨¸É¥³Ê Å ¸Î¥ÉÎ¨±¨ BSU (Barrel Scin-
tillator Upgrade) [3], μ¡²¥£ ÕÐ¨¥ Éμ·μ¨¤Ò, ¨ ¸Î¥ÉÎ¨±¨ TSU (Toroid Scintillator Upgrade)
¢´ÊÉ·¨ Éμ·μ¨¤μ¢ ¢ ¨´É¥·¢ ²¥ 1,0 < |η| < 1,5.

�·¨³¥´ÖÕÉ¸Ö ¸Î¥ÉÎ¨±¨ · §´ÒÌ É¨¶μ¢ ¸μ ¸Ñ¥³μ³ ¸¢¥É  ¸ ¶μ³μÐÓÕ ¶²¥±¸¨£² ¸μ¢μ£μ
¸¢¥Éμ¢μ¤ , ¸ ¶μ³μÐÓÕ ¸¶¥±É·μ¸³¥Ð ÕÐ¨Ì ¢μ²μ±μ´ ¨ ¨¸¶μ²Ó§ÊÕÐ¨¥ μ¡  Ê± § ´´ÒÌ ¸¶μ-
¸μ¡  (³μ¤¥·´¨§¨·μ¢ ´´Ò¥) [4].

�¨¸. 1. � ¸¶μ²μ¦¥´¨¥ ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ¸Î¥ÉÎ¨±μ¢ ´  ³μ¤¥·´¨§¨·μ¢ ´´μ° Ê¸É ´μ¢±¥ CDF II
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�¡Ð¥¥ ±μ²¨Î¥¸É¢μ ³Õμ´´ÒÌ ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ¸Î¥ÉÎ¨±μ¢ ´  CDF II ¶·¥¢μ¸Ìμ¤¨É
1200 ÏÉ. �´¨ · §¤¥²ÖÕÉ¸Ö ´  ¤¢  ¢¨¤  ¶μ É¨¶Ê ¨¸¶μ²Ó§Ê¥³ÒÌ ”�“, ±μÉμ·Ò° ¢ ¶¥·¢ÊÕ
μÎ¥·¥¤Ó ¨ μ¶·¥¤¥²Ö¥É ³¥Éμ¤, ¶·¨³¥´Ö¥³Ò° ¤²Ö ¸¨¸É¥³Ò ±μ´É·μ²Ö. 	Ê¤¥³ ´ §Ò¢ ÉÓ ³Õ-
μ´´Ò¥ ¤¥É¥±Éμ·Ò, ¨¸¶μ²Ó§ÊÕÐ¨¥ ±² ¸¸¨Î¥¸±¨° ¸Ñ¥³ ¸¢¥É  ¸¢¥Éμ¢μ¤μ³, ¨ ¡μ²ÓÏ¨¥ ”�“
¸Î¥ÉÎ¨± ³¨ ¸É ·μ£μ ¶μ±μ²¥´¨Ö,   ¤¥É¥±Éμ·Ò, ¨¸¶μ²Ó§ÊÕÐ¨¥ μ¶Éμ¢μ²μ±μ´´Ò° ¸Ñ¥³ ¸¢¥É ,
¨ ³¨´¨ ÉÕ·´Ò¥ ”�“ Å ¸Î¥ÉÎ¨± ³¨ ´μ¢μ£μ ¶μ±μ²¥´¨Ö.

2.1. ‘¨¸É¥³  ±μ´É·μ²Ö ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ¤¥É¥±Éμ·μ¢ ¸É ·μ£μ ¶μ±μ²¥´¨Ö CDF II.
Š ³Õμ´´Ò³ ¤¥É¥±Éμ· ³ ¸É ·μ£μ ¶μ±μ²¥´¨Ö μÉ´μ¸ÖÉ¸Ö: CSP Wall (¨¸¶μ²Ó§ÊÕÐ¨¥¸Ö ¸
1992 £.) Å Central Scintillation uPgrade for the Wall, CSX (¨¸¶μ²Ó§ÊÕÐ¨¥¸Ö ¸ 1994 £.) Å
Central Scintillation eXtension [5] ¨ MSK Å Miniskirt (¨¸¶μ²Ó§ÊÕÐ¨¥¸Ö ¸ 2000 £.) · §´μ-
¢¨¤´μ¸ÉÓ CSX, ¢Ò¤¥²¥´´ÒÌ ¢ ¸ ³μ¸ÉμÖÉ¥²Ó´ÊÕ £·Ê¶¶Ê [6]. „²Ö ¢¸¥Ì ¢ÒÏ¥¶¥·¥Î¨¸²¥´´ÒÌ
¸Î¥ÉÎ¨±μ¢ ¨¸¶μ²Ó§ÊÕÉ¸Ö ¸É ´¤ ·É´Ò¥ ËμÉμÊ³´μ¦¨É¥²¨ ¸ ¤¨ ³¥É·μ³ ËμÉμ± Éμ¤  51 ³³ Å
EMI 9814B (¶·μ¨§¢μ¤¸É¢  ®Electron Tubes Inc.¯, ‚¥²¨±μ¡·¨É ´¨Ö). ‘Ì¥³  ±μ³¶μ´μ¢±¨
Ô²¥³¥´Éμ¢, μ¡· §ÊÕÐ¨Ì ‘Š, ¶·¥¤¸É ¢²¥´  ´  ·¨¸. 2.

ˆ¸¶μ²Ó§ÊÕÉ¸Ö ¨¸ÉμÎ´¨±¨ ¢Ò¸μ±μ£μ ´ ¶·Ö¦¥´¨Ö Gamma Power Supply (¸μ±· Ð¥´´μ
GammaBox, ¶·μ¨§¢μ¤¸É¢  ®Gamma High Voltage Research Inc.¯, ‘˜�), ±μÉμ·Ò¥ μ¡¥¸¶¥-
Î¨¢ ÕÉ ¤μ 3000 ‚ ¢ÒÌμ¤´μ£μ ´ ¶·Ö¦¥´¨Ö ¶·¨ ¸¨²¥ Éμ±  75 ³�. ‚ÒÌμ¤´μ¥ ´ ¶·Ö¦¥´¨¥
μÉ¸²¥¦¨¢ ¥É¸Ö ¸¨¸É¥³μ° Voltman (¸³. · §¤. 4). �¨É ´¨¥ ”�“ ¸Î¥ÉÎ¨±μ¢ ¶·μ¨¸Ìμ¤¨É ¶μ-
¸·¥¤¸É¢μ³ Ê¶· ¢²Ö¥³ÒÌ · §¢¥É¢¨É¥²¥° PisaBox (¶·μ¨§¢μ¤¸É¢  CAEN, ˆÉ ²¨Ö). �ÉμÉ ¡²μ±
¶μ§¢μ²Ö¥É μ¡¥¸¶¥Î¨¢ ÉÓ ¢Ò¸μ±¨³ ´ ¶·Ö¦¥´¨¥³ ¤μ 40 ¸Î¥ÉÎ¨±μ¢. „¨ ¶ §μ´ ¨§³¥´¥´¨Ö
´ ¶·Ö¦¥´¨Ö ¤²Ö ± ¦¤μ£μ ± ´ ²  ¶μ·Ö¤±  400 ‚. „²Ö ¤¨¸É ´Í¨μ´´μ£μ ±μ´É·μ²Ö ¨ ´ -
¸É·μ°±¨ ¢Ò¸μ±μ£μ ´ ¶·Ö¦¥´¨Ö ¢ ± ´ ² Ì PisaBox ¨¸¶μ²Ó§Ê¥É¸Ö ¸¶¥Í¨ ²Ó´Ò° ¨´É¥·Ë¥°¸-
±μ³³ÊÉ Éμ· (PisaDriver ¶·μ¨§¢μ¤¸É¢  CAEN) ¸É ´¤ ·É  Š�Œ�Š, ±μÉμ·Ò° ¶μ¸·¥¤¸É¢μ³
SCSI-±μ´É·μ²²¥·  Jorway Model 73A μ¡¥¸¶¥Î¨¢ ¥É ¸¢Ö§Ó ³¥¦¤Ê ±μ³¶ÓÕÉ¥·μ³ ¨ · §¢¥É-
¢¨É¥²¥³ PisaBox.

�  ·¨¸. 3 ¶·¨¢¥¤¥´  ¡²μ±-¸Ì¥³  ±μ¤  μ¡´μ¢²¥´´μ° ¶·μ£· ³³Ò ±μ´É·μ²Ö ¨ Ê¶· ¢²¥´¨Ö
· §¢¥É¢¨É¥²Ö³¨ PisaBox PisaMon.

�¨¸. 2. Šμ³¶μ´μ¢±  Ô²¥³¥´Éμ¢ ¸¨¸É¥³Ò ±μ´É·μ²Ö ¤²Ö ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ¤¥É¥±Éμ·μ¢ ¸É ·μ£μ ¶μ-

±μ²¥´¨Ö



Œμ¤¥·´¨§¨·μ¢ ´´ Ö ¸¨¸É¥³  ±μ´É·μ²Ö ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ¸Î¥ÉÎ¨±μ¢ 689

�¨¸. 3. 	²μ±-¸Ì¥³  ±μ¤  ¶·μ£· ³³Ò PisaMon ¤²Ö ±μ´É·μ²Ö ¨ Ê¶· ¢²¥´¨Ö · §¢¥É¢¨É¥²Ö³¨ PisaBox

� ¸¸³μÉ·¨³ ¶μ ¶μ·Ö¤±Ê:
 ) 	²μ± ®� ¡μ· ±μ³ ´¤¯ ¢±²ÕÎ ¥É ¢ ¸¥¡Ö ¢¥¸Ó ¸¶¥±É· ±μ³ ´¤, ±μÉμ·Ò¥ ¶μ´¨³ ¥É ‘Š.

� ¨¡μ²¥¥ ¢ ¦´Ò³¨ ¸·¥¤¨ ´¨Ì Ö¢²ÖÕÉ¸Ö:
Å ±μ³ ´¤  ÎÉ¥´¨Ö ´ ¶·Ö¦¥´¨° ¢ μ¤´μ³ ± ´ ²¥ · §¢¥É¢¨É¥²Ö PisaBox ¨ ¢¸¥£μ ¡²μ± 

¢ Í¥²μ³;
Å ±μ³ ´¤Ò Ê¶· ¢²¥´¨Ö ¨§³¥´¥´¨¥³ ¢¥²¨Î¨´Ò ´ ¶·Ö¦¥´¨Ö ¢ ± ´ ² Ì PisaBox;
Å ±μ³ ´¤  ¢Ò§μ¢  ¤μ¶μ²´¨É¥²Ó´μ° ¶ ´¥²¨ ¸ ¨´Ëμ·³ Í¨¥° μ ¸Î¥ÉÎ¨±¥, ¶¨É ¥³μ³

¤ ´´Ò³ ± ´ ²μ³ · §¢¥É¢¨É¥²Ö PisaBox.
¡) 	²μ± ®‘μ·É¨·μ¢Ð¨±¯ Å ¥¤¨´ Ö ¶μ¤¶·μ£· ³³ , ±μÉμ· Ö ¶·¨´¨³ ¥É ±μ³ ´¤Ê, μ¶·¥-

¤¥²Ö¥É, ± ± ±μ³Ê É¨¶Ê μ´  μÉ´μ¸¨É¸Ö, ¶·¨±·¥¶²Ö¥É ¤μ¶μ²´¨É¥²Ó´Ò¥  É·¨¡ÊÉÒ ¨ μÉ¸Ò² ¥É
¢ I/O-¡²μ±.

¢) I/O-¡²μ± Å ÔÉ  ¶μ¤¶·μ£· ³³  ¨¸¶μ²Ó§Ê¥É ¸¶¥Í¨ ²¨§¨·μ¢ ´´ÊÕ ¡¨¡²¨μÉ¥±Ê Ê¶· -
¢²ÖÕÐ¨Ì ¶·μÍ¥¤Ê·, ´ ¶¨¸ ´´ÒÌ ´  Ö§Ò±¥ C++ (¡¨¡²¨μÉ¥±  DLL), ¶μ¸Ò² ¥É ±μ³ ´¤Ò ´ 
¨´É¥·Ë¥°¸-±μ³³ÊÉ Éμ· PisaDriver ¨ ¶μ²ÊÎ ¥É ¨´Ëμ·³ Í¨Õ ¸ ´¥£μ.

�·μ£· ³³  ´ ¶¨¸ ´  ´  Ö§Ò±¥ Visual Basic,   μ¸´μ¢´Ò¥ Ê¶· ¢²ÖÕÐ¨¥ ¶·μÍ¥¤Ê·Ò
¸μ§¤ ´Ò ¸ ¶μ³μÐÓÕ Ö§Ò±  ‘++. �É¨ ¶·μÍ¥¤Ê·Ò ¶μ§¢μ²ÖÕÉ É· ´¸²¨·μ¢ ÉÓ ¨´Ëμ·³ Í¨Õ
¸ ¨´É¥·Ë¥°¸-±μ³³ÊÉ Éμ·μ¢ PisaDriver ´  �‚Œ. “¶· ¢²¥´¨¥ PisaBox-· ¸¶·¥¤¥²¨É¥²Ö³¨
Ö¢²Ö¥É¸Ö ¤μ¸É ÉμÎ´μ ³¥¤²¥´´Ò³ ¶·μÍ¥¸¸μ³. �Éμ ¸¢Ö§ ´μ ¸ ±μ´¸É·Ê±É¨¢´Ò³¨ μ¸μ¡¥´´μ-
¸ÉÖ³¨ ¨§³¥´¥´¨Ö ´ ¶·Ö¦¥´¨Ö ¢ μÉ¤¥²Ó´μ³ ± ´ ²¥ PisaBox-· ¸¶·¥¤¥²¨É¥²Ö. „²Ö ÔÉμ£μ
¨¸¶μ²Ó§ÊÕÉ¸Ö ³´μ£μμ¡μ·μÉ´Ò¥ ¶¥·¥³¥´´Ò¥ ·¥§¨¸Éμ·Ò, ±μÉμ·Ò¥ Ê¶· ¢²ÖÕÉ¸Ö ¸¶¥Í¨ ²Ó-
´Ò³¨ ³¨´¨ ÉÕ·´Ò³¨ Ô²¥±É·¨Î¥¸±¨³¨ ³μÉμ· ³¨. �μÔÉμ³Ê ¢·¥³Ö, ´¥μ¡Ìμ¤¨³μ¥ ¤²Ö ¨§³¥-
´¥´¨Ö ´ ¶·Ö¦¥´¨Ö ¤²Ö μ¤´μ£μ ¸Î¥ÉÎ¨± , ³μ¦¥É ¢ ·Ó¨·μ¢ ÉÓ¸Ö μÉ ´¥¸±μ²Ó±¨Ì ¸¥±Ê´¤ ¤μ
³¨´ÊÉÒ. ‚ ¶·¥¤Ò¤ÊÐ¥° ¢¥·¸¨¨ ¶·μ£· ³³Ò ¡Ò²  ·¥ ²¨§μ¢ ´  ¢μ§³μ¦´μ¸ÉÓ ¸Î¨ÉÒ¢ ´¨Ö
´ ¶·Ö¦¥´¨Ö Éμ²Ó±μ μÉ¤¥²Ó´ÒÌ ± ´ ²μ¢ PisaBox-· ¸¶·¥¤¥²¨É¥²Ö. ‚ ´μ¢ÊÕ ¢¥·¸¨Õ ¤μ¡ -
¢²¥´  ¢μ§³μ¦´μ¸ÉÓ ¸Î¨ÉÒ¢ ÉÓ ´ ¶·Ö¦¥´¨Ö ¸μ ¢¸¥£μ PisaBox-¡²μ± . ˆ§-§  ´ ±μ¶¨¢Ï¨Ì¸Ö
§ ³¥Î ´¨° ¡Ò²  ¶μ²´μ¸ÉÓÕ ¨§³¥´¥´  ¸É·Ê±ÉÊ·  ±μ¤ , ¶μÖ¢¨²¸Ö ¡μ²¥¥ ¤·Ê¦¥¸É¢¥´´Ò°
¨´É¥·Ë¥°¸. ” ±É¨Î¥¸±¨ ¶·μ£· ³³  ¡Ò²  ¸μ§¤ ´  § ´μ¢μ, ¶μÔÉμ³Ê ¢¥·¸¨Ö ¶·μ£· ³³Ò
μ¡μ§´ Î¥´  ± ± 1.0. ˆ´É¥·Ë¥°¸ ¶·μ£· ³³Ò ±μ´É·μ²Ö ¨ Ê¶· ¢²¥´¨Ö ¡²μ±μ¢-· §¢¥É¢¨É¥²¥°
PisaBox ¶·¥¤¸É ¢²¥´ ´  ·¨¸. 4.

�¥¸±μ²Ó±μ ¸²μ¢ μ · ¡μÉ¥ ¶·μ£· ³³Ò. �·¨ ¥¥ § ¶Ê¸±¥ ¢´ Î ²¥ ¶·μ¨¸Ìμ¤¨É ¸Î¨ÉÒ-
¢ ´¨¥ ±μ´Ë¨£Ê· Í¨μ´´ÒÌ Ë °²μ¢, § ¶μ²´¥´¨¥ ¡ §Ò ¤ ´´ÒÌ ¶μ ¢¸¥³ ¸É ·Ò³ ¸Î¥ÉÎ¨± ³.
�·¨ ´ ¦ É¨¨ μ¤´μ° ¨§ 16 ±´μ¶μ± ¢ ²¥¢μ° Î ¸É¨ ²¨Í¥¢μ° ¶ ´¥²¨ ¢ ¸·¥¤´¥° Î ¸É¨ ¶ -
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�¨¸. 4. ˆ´É¥·Ë¥°¸ ¶·μ£· ³³Ò Ê¶· ¢²¥´¨Ö ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ¤¥É¥±Éμ·μ¢ ¸É ·μ£μ ¶μ±μ²¥´¨Ö

´¥²¨ ¶μÖ¢²ÖÕÉ¸Ö μ¶μ·´Ò¥ §´ Î¥´¨Ö ´ ¶·Ö¦¥´¨Ö ¢ Ê¸²μ¢´ÒÌ ¥¤¨´¨Í Ì (¸Éμ²¡ÍÒ 1 ¨ 4)
¨ ¶¥·¥¢¥¤¥´´Ò¥ ¢ ¢μ²ÓÉÒ (¸Éμ²¡ÍÒ 2 ¨ 5). ‘Éμ²¡ÍÒ 3 ¨ 6 Ê± §Ò¢ ÕÉ ´  É¨¶ ¸Î¥ÉÎ¨± ,
±μÉμ·Ò° ¶¨É ¥É¸Ö ¤ ´´Ò³ ± ´ ²μ³ PisaBox-· ¸¶·¥¤¥²¨É¥²Ö. �É¨ §´ Î¥´¨Ö ¡¥·ÊÉ¸Ö ¨§
¡ §Ò ¤ ´´ÒÌ, μ´¨ ¸μμÉ¢¥É¸É¢ÊÕÉ μ¶É¨³ ²Ó´Ò³ §´ Î¥´¨Ö³ ´ ¶·Ö¦¥´¨° ¶¨É ´¨Ö ± ¦¤μ£μ
¸Í¨´É¨²²ÖÍ¨μ´´μ£μ ¸Î¥ÉÎ¨± . ‚ ÔÉμ ¢·¥³Ö ¶·μ¨¸Ìμ¤¨É ¸Î¨ÉÒ¢ ´¨¥ ·¥ ²Ó´ÒÌ ´ ¶·Ö¦¥´¨°
¤ ´´μ£μ PisaBox-· ¸¶·¥¤¥²¨É¥²Ö. ‚·¥³Ö ¸Î¨ÉÒ¢ ´¨Ö ¢¸¥£μ · ¸¶·¥¤¥²¨É¥²Ö ¶μ·Ö¤±  ¤¢ÊÌ
³¨´ÊÉ. ‘ ¶μ³μÐÓÕ ¤¢ÊÌ ¸Éμ²¡Íμ¢ ±´μ¶μ± ¸ μ¡μ§´ Î¥´¨¥³ # ³μ¦´μ ¸Î¨É ÉÓ ´ ¶·Ö¦¥´¨¥
Éμ²Ó±μ ¢ ¤ ´´μ³ μÉ¤¥²Ó´μ³ ± ´ ²¥, ¶·¨ ÔÉμ³ É ±¦¥ ¶μÖ¢²Ö¥É¸Ö μÉ¤¥²Ó´ Ö ¶ ´¥²Ó PisaBox
channel status, £¤¥ ¸μ¤¥·¦¨É¸Ö ¶μ²¥§´ Ö ¨´Ëμ·³ Í¨Ö ¶μ ¤ ´´μ³Ê ± ´ ²Ê, ´¥μ¡Ìμ¤¨³ Ö
¶·¨ ¶·μ¢¥¤¥´¨¨ μ¡¸²Ê¦¨¢ ÕÐ¨Ì · ¡μÉ. ‘μ ¢·¥³¥´¥³ ¨§-§  · §²¨Î´ÒÌ Ë ±Éμ·μ¢ (§ ³¥´Ò
¤¥²¨É¥²¥° ”�“, ¨§³¥´¥´¨Ö ´ ¶·Ö¦¥´¨° GammaBox ¨ Ì · ±É¥·¨¸É¨± ”�“,   É ±¦¥ ¢²¨Ö-
´¨Ö Î¥²μ¢¥Î¥¸±μ£μ Ë ±Éμ·  Å ¸²ÊÎ °´μ ±Éμ-Éμ ¶¥·¥¸É·μ¨² ± ´ ²) ´ ¶·Ö¦¥´¨¥ ¢ ± ´ ² Ì
μÉ±²μ´ÖÉ¥¸Ö μÉ ´μ³¨´ ²Ó´μ£μ §´ Î¥´¨Ö. �μ¸²¥ Éμ£μ ± ± PisaBox-· ¸¶·¥¤¥²¨É¥²Ó ¶·μÎ¨-
É ´ ¨ ³Ò ¢¨¤¨³ μÉ±²μ´¥´¨¥ §´ Î¥´¨° ´ ¶·Ö¦¥´¨° ¢ ´¥±μÉμ·ÒÌ ± ´ ² Ì, ´ ¦¨³ Ö ±´μ¶±¨
®Update¯, ¢Ò¸É ¢²Ö¥³ ²¨¡μ É ¡²¨Î´Ò¥ §´ Î¥´¨Ö, ²¨¡μ ¨´Ò¥, ¢¢μ¤Ö ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ §´ -
Î¥´¨Ö ´ ¶·Ö¦¥´¨° ¢ ¸Éμ²¡ÍÒ 2 ¨²¨ 5 ¢ Í¥´É·¥ ¶·μ£· ³³´μ° ¶ ´¥²¨. „ ´´ Ö ¢¥·¸¨Ö
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¶·μ£· ³³Ò Ö¢²Ö¥É¸Ö ËÊ´±Í¨μ´ ²Ó´μ ¨ ³¥Éμ¤μ²μ£¨Î¥¸±¨ ¶μ²´μ¸ÉÓÕ § ¢¥·Ï¥´´μ° ¨ ¨³¥¥É
Ìμ·μÏ¨¥ μÉ§Ò¢Ò μÉ ±μ²²¥£-Ë¨§¨±μ¢, · ¡μÉ ÕÐ¨Ì ¸ ³Õμ´´Ò³¨ ¸Í¨´É¨²²ÖÍ¨μ´´Ò³¨ ¸Î¥É-
Î¨± ³¨. ‚¥·μÖÉ´¥¥ ¢¸¥£μ, μ´  ¡Ê¤¥É ¨¸¶μ²Ó§μ¢ ÉÓ¸Ö ¤μ ¸ ³μ£μ ±μ´Í  Ô±¸¶¥·¨³¥´É  ¡¥§
¨§³¥´¥´¨°.

2.2. ‘¨¸É¥³  ±μ´É·μ²Ö ¶ · ³¥É·μ¢ ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ¤¥É¥±Éμ·μ¢ ´μ¢μ£μ ¶μ±μ²¥-
´¨Ö CDF II. Š ³Õμ´´Ò³ ¤¥É¥±Éμ· ³ ´μ¢μ£μ ¶μ±μ²¥´¨Ö μÉ´μ¸ÖÉ¸Ö: CSP Å Central Scin-
tillation uPgrade, BSU Å Barrel Scintillation Upgrade, TSU Å Toroid Scintillation Upgrade.
Š ± ¢¨¤´μ ¨§ ´ §¢ ´¨Ö, ¤ ´´ Ö ¸μ¢μ±Ê¶´μ¸ÉÓ ¤¥É¥±Éμ·μ¢ ¶μÖ¢¨² ¸Ó ´  CDF ¶μ¸²¥ ¡μ²Ó-
Ïμ° ³μ¤¥·´¨§ Í¨¨, ±μÉμ· Ö ¶·μÌμ¤¨²  ¸ 1996 ¶μ 2000 ££. [3]. ‡¤¥¸Ó ¨¸¶μ²Ó§ÊÕÉ¸Ö ËμÉμ-
¸¥´¸μ·Ò H5783 (Ë¨·³Ò Hamamatsu, Ÿ¶μ´¨Ö) ´  μ¸´μ¢¥ ³¨´¨ ÉÕ·´ÒÌ ËμÉμÊ³´μ¦¨É¥²¥°
R5600 ¸ ¤¨ ³¥É·μ³ ËμÉμ± Éμ¤  10 ³³.

‘Ì¥³  ±μ³¶μ´μ¢±¨ Ô²¥³¥´Éμ¢, μ¡· §ÊÕÐ¨Ì ‘Š, ¶·¥¤¸É ¢²¥´  ´  ·¨¸. 5. ‘¨¸É¥³  ¶¨-
É ´¨Ö ¸Î¥ÉÎ¨±μ¢ ´μ¢μ£μ ¶μ±μ²¥´¨Ö ¶·¨´Í¨¶¨ ²Ó´μ μÉ²¨Î ¥É¸Ö μÉ ¸¨¸É¥³Ò ¶¨É ´¨Ö ¸Î¥É-
Î¨±μ¢ ¸É ·μ£μ ¶μ±μ²¥´¨Ö. „²Ö Ê¶· ¢²¥´¨Ö ËμÉμ¸¥´¸μ·μ³ ´  Éμ·Í¥ ¸Î¥ÉÎ¨±  Ê¸É ´μ¢²¥´
Ê¸¨²¨É¥²Ó-Ëμ·³¨·μ¢ É¥²Ó-¤¨¸±·¨³¨´ Éμ· (PMT Ampliˇer and Discriminator, ¸μ±· Ð¥´´μ
PAD) [7]. PAD ¶μ§¢μ²Ö¥É Ê¶· ¢²ÖÉÓ ¢Ò¸μ±¨³ ´ ¶·Ö¦¥´¨¥³ ´  ”�“, Ê¸¨²¨¢ ÉÓ ¨ μÉ-
¡¨· ÉÓ ¶μ ·¥£Ê²¨·Ê¥³μ³Ê ¶μ·μ£Ê ¸¨£´ ²Ò μÉ ”�“. „²Ö μ·£ ´¨§ Í¨¨ Í¥´É· ²¨§μ¢ ´´μ£μ
Ê¶· ¢²¥´¨Ö ¨ ¸Ñ¥³  ¨´Ëμ·³ Í¨¨ ± ¦¤Ò° PAD ¶μ¤±²ÕÎ ¥É¸Ö ± 48-± ´ ²Ó´μ³Ê ¸¶¥Í¨ ²¨-
§¨·μ¢ ´´μ³Ê ¶·¨¥³´¨±Ê-· ¸¶·¥¤¥²¨É¥²Õ (Control and Concentrator Units, ¨²¨ CCU) Î¥·¥§
¸É ´¤ ·É´Ò° · §Ñ¥³ RJ-45 ¸ ¶μ³μÐÓÕ ± ¡¥²¥° CAT5.

� ²¨Î¨¥ Î¥ÉÒ·¥Ì ¢¨ÉÒÌ ¶ · ¶μ§¢μ²Ö¥É ¨¸¶μ²Ó§μ¢ ÉÓ μ¤¨´ ± ¡¥²Ó ± ± ¤²Ö ±μ´É·μ²Ö
¨ ´ ¸É·μ°±¨ ´ ¶·Ö¦¥´¨Ö, É ± ¨ ¤²Ö ¸Ñ¥³  ¨´Ëμ·³ Í¨¨ ¸ ± ´ ² . ‚¸¥£μ § ¤¥°¸É¢μ¢ ´μ
20 · ¸¶·¥¤¥²¨É¥²¥°-¶·¨¥³´¨±μ¢, ± ±μÉμ·Ò³ ¶μ¤±²ÕÎ¥´μ ¶μ·Ö¤±  800 ¸Î¥ÉÎ¨±μ¢. „²Ö
¸μ¥¤¨´¥´¨Ö CCU, · ¸¶μ²μ¦¥´´ÒÌ ¢ · §´ÒÌ Î ¸ÉÖÌ Ê¸É ´μ¢±¨ CDF, ¸ ±μ³¶ÓÕÉ¥·μ³ ¨¸-
¶μ²Ó§Ê¥É¸Ö ¢μ¸¥³Ó ´¥§ ¢¨¸¨³ÒÌ ¶μ¸²¥¤μ¢ É¥²Ó´ÒÌ (COM) ¶μ·Éμ¢ (multi-port serial adapter,
Ë¨·³  Comtrol Corporation). Š ¡¥²¨, ¸μ¥¤¨´ÖÕÐ¨¥ ¡²μ±¨ CCU c · §¢¥É¢¨É¥²¥³ COM-
¶μ·Éμ¢, ¨³¥ÕÉ £ ²Ó¢ ´¨Î¥¸±ÊÕ · §¢Ö§±Ê (¶μ¸·¥¤¸É¢μ³ ¶·¨³¥´¥´¨Ö μ¶É¨Î¥¸±μ° ¶ ·Ò).
� ¶·Ö¦¥´¨¥ ¶¨É ´¨Ö ¡²μ±μ¢ CCU (+/−5, 12 ‚) ¶μ¸ÉμÖ´´μ μÉ¸²¥¦¨¢ ¥É¸Ö ¸¨¸É¥³μ°
Voltman (¸³. · §¤. 3).

�¤´¨³ ¨§ ¢ ¦´¥°Ï¨Ì ÔÉ ¶μ¢ ³μ¤¥·´¨§ Í¨¨ ‘Š Ö¢¨²μ¸Ó ¸μ§¤ ´¨¥ ´μ¢μ£μ ¶·μ£· ³³-
´μ£μ μ¡¥¸¶¥Î¥´¨Ö ¢§ ³¥´ · ´¥¥ ¸ÊÐ¥¸É¢μ¢ ¢Ï¥£μ. ‘μ ¢·¥³¥´¨ ¸μ§¤ ´¨Ö ¶¥·¢μ° ¢¥·¸¨¨
¶·μ£· ³³Ò ±μ´É·μ²Ö ¡Ò² ´ ±μ¶²¥´ ¡μ²ÓÏμ° μ¶ÒÉ ¥¥ Ô±¸¶²Ê É Í¨¨, ¶μÖ¢¨²¨¸Ó ±·¨É¨Î¥¸-

�¨¸. 5. Šμ³¶μ´μ¢±  Ô²¥³¥´Éμ¢ ¸¨¸É¥³Ò ±μ´É·μ²Ö ¤²Ö ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ¤¥É¥±Éμ·μ¢ ´μ¢μ£μ ¶μ±μ-

²¥´¨Ö
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�¨¸. 6. ˆ´É¥·Ë¥°¸ ¶·μ£· ³³Ò Ê¶· ¢²¥´¨Ö ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ¤¥É¥±Éμ·μ¢ ´μ¢μ£μ ¶μ±μ²¥´¨Ö

±¨¥ § ³¥Î ´¨Ö ¨ ¶·¥¤²μ¦¥´¨Ö ¶μ Ê²ÊÎÏ¥´¨Õ. ‚´¥¤·Ö²¨¸Ó ´μ¢Ò¥ Ô²¥³¥´ÉÒ ¢ Í¥¶μÎ±Ê
‘Š (hard, soft reset Å ¸³. · §¤. 3). ‚ ¦´Ò³ ³μ³¥´Éμ³ ¸É ²μ §´ Î¨É¥²Ó´μ¥ Ê¢¥²¨Î¥´¨¥
¸¢¥É¨³μ¸É¨ ’Ô¢ É·μ´  §  ¶μ¸²¥¤´¨¥ £μ¤Ò ¨, ± ± ¸²¥¤¸É¢¨¥, ¶μ¢ÒÏ¥´¨¥ É·¥¡μ¢ ´¨° ± ¸¨-
¸É¥³ ³ ±μ´É·μ²Ö Ê¸É ´μ¢±¨ CDF. ‚¸¥ ¶¥·¥Î¨¸²¥´´μ¥ ¢ ·¥§Ê²ÓÉ É¥ ¸μ§¤ ²μ ±·¨É¨Î¥¸±¨¥
¶·¥¤¶μ¸Ò²±¨ ¨ ¶μÉ·¥¡´μ¸ÉÓ ¢ ¸μ§¤ ´¨¨ ´μ¢μ° ¶·μ£· ³³Ò ¸ ¡μ²ÓÏ¥° ËÊ´±Í¨μ´ ²Ó´μ¸ÉÓÕ
¨ ¸É ¡¨²Ó´μ¸ÉÓÕ · ¡μÉÒ.

‚ ¨Éμ£¥ ¡Ò²  ´ ¶¨¸ ´  ¶·μ£· ³³ , ¶μ²ÊÎ¨¢Ï Ö ´ §¢ ´¨¥ CCU Monitor Joint Terminal.
�É³¥É¨³, ÎÉμ ÔÉμ ´¥ ¶·μ¸Éμ Ê²ÊÎÏ¥´´Ò° ±μ¤ ¸É ·μ° ¶·μ£· ³³Ò, ÔÉμ  ¡¸μ²ÕÉ´μ ´μ¢ Ö
¶·μ£· ³³ , ¸μÌ· ´¨¢Ï Ö, μ¤´ ±μ, ¸Ìμ¦ÊÕ ¸μ ¸É ·μ° ²¨Í¥¢ÊÕ μ¡μ²μÎ±Ê. ˆ´É¥·Ë¥°¸ ¶·μ-
£· ³³Ò ¶·¥¤¸É ¢²¥´ ´  ·¨¸. 6.

� ¦ É¨¥³ μ¤´μ° ¨§ 20 ±´μ¶μ± CCU xx ¶μ¸Ò² ¥É¸Ö § ¶·μ¸ ´  ¸μμÉ¢¥É¸É¢ÊÕÐ¨° CCU,
±μÉμ·Ò° ¢Ò¤ ¥É ¸²¥¤ÊÕÐÊÕ ¨´Ëμ·³ Í¨Õ ¢ ¡μ²ÓÏμ³ μ±´¥ ¸¶· ¢ : ´μ³¥· CCU, ´μ³¥·
± ´ ²  (μ´ ¦¥ ´μ³¥· PAD), ¸μ¸ÉμÖ´¨¥ (¶μ¤±²ÕÎ¥´ PAD (1) ¨²¨ ´¥É (0)), ¤μ¸ÉÊ¶´μ¸ÉÓ
± ´ ²  ¤²Ö ¶·μ¸³μÉ·  (1 ¨²¨ 0), ´ ¶·Ö¦¥´¨¥ ¢ ± ´ ²¥, ¶μ·μ£ ¤¨¸±·¨³¨´¨·μ¢ ´¨Ö ¢ ± -
´ ²¥, ±μ²¨Î¥¸É¢μ μ¡´μ¢²¥´¨° (¡μ²ÓÏμ¥ ±μ²¨Î¥¸É¢μ ¸¨£´ ²¨§¨·Ê¥É μ ¶·μ¨§μÏ¥¤Ï¥³ · ´¥¥
¢·¥³¥´´μ³ ¸¡μ¥ ¶·¨ ÎÉ¥´¨¨ PAD ¢¢¨¤Ê ¡μ²ÓÏμ° § £·Ê§±¨ ËμÉμÊ³´μ¦¨É¥²Ö), ¨ ´ ±μ´¥Í,
¢¥²¨Î¨´Ò Éμ±  ¶μÉ·¥¡²¥´¨Ö PAD ¢ Ê¸²μ¢´ÒÌ ¥¤¨´¨Í Ì (¢¥²¨Î¨´  � 200 £μ¢μ·¨É μ ´¥· -
¡μÉ ÕÐ¥³ PAD, ¢¥²¨Î¨´  ¡μ²¥¥ 350 Ê± §Ò¢ ¥É ´  ¡μ²ÓÏÊÕ § £·Ê§±Ê ËμÉμÊ³´μ¦¨É¥²Ö).
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‚ ÔÉμ ¦¥ ¸ ³μ¥ ¢·¥³Ö ¢ É ¡²¨Í¥ ¢ Í¥´É·¥ ¶ ´¥²¨ μÉ· ¦ ÕÉ¸Ö ¢¥²¨Î¨´Ò ´ ¶·Ö¦¥´¨Ö ”�“,
¶μ·μ£  ¤¨¸±·¨³¨´ Í¨¨ ¸¨£´ ²  ¨ É¨¶  ¸Î¥ÉÎ¨±  ¨§ ±μ´Ë¨£Ê· Í¨μ´´μ£μ Ë °² , ¸μμÉ¢¥É-
¸É¢ÊÕÐ¥£μ É¥±ÊÐ¥³Ê CCU. �²Õ¸ ± ÔÉμ³Ê ³μ¦´μ ¨§³¥´ÖÉÓ §´ Î¥´¨Ö ´ ¶·Ö¦¥´¨Ö ¨ ¶μ·μ£ 
¢ ± ´ ²¥, ¶·μ¸Éμ ¢¢μ¤Ö ¨Ì ¢ μ±μÏ± Ì ¨ ´ ¦¨³ Ö § É¥³ ±´μ¶±Ê Update.

Š ± ¢¨¤´μ ¨§ ·¨¸Ê´± , ±´μ¶±¨ CCU xx ¸£·Ê¶¶¨·μ¢ ´Ò ¶μ £¥μ³¥É·¨Î¥¸±μ³Ê ¶·¨§´ ±Ê.
� ¤¶¨¸¨ ¶μ¢¥·Ì ± ¦¤μ° £·Ê¶¶Ò, ± ¶·¨³¥·Ê North-West-(ISU), £μ¢μ·ÖÉ μ ·¥ ²Ó´μ³ ³¥-
¸Éμ´ Ìμ¦¤¥´¨¨ ¡²μ±μ¢ ´  Ê¸É ´μ¢±¥ CDF,   ¨³¥´´μ ¢ ¸¥¢¥·μ-¢μ¸ÉμÎ´μ³ Ê£²Ê Ê¸É ´μ¢±¨.
ˆ´¤¥±¸ ISU £μ¢μ·¨É μ ¸μ¶·Ö¦¥´¨¨ ¤ ´´μ£μ CCU ¸μ ¸Î¥ÉÎ¨± ³¨ TSU ¨ BSU, ¨´¤¥±¸ CSP,
¸μμÉ¢¥É¸É¢¥´´μ, ¸μ ¸Î¥ÉÎ¨± ³¨ CSP.

„ ¤¨³ μ¶¨¸ ´¨¥ £·Ê¶¶Ò ±´μ¶μ± ¢ ²¥¢μ³ ´¨¦´¥³ Ê£²Ê:
1) Change CCU ¢Ò¢μ¤¨É ¤μ¶μ²´¨É¥²Ó´ÊÕ ¶ ´¥²Ó, £¤¥ ³μ¦´μ ¶μ³¥´ÖÉÓ ´μ³¥·  CCU.

„ ´´ Ö ¶·μÍ¥¤Ê·  ¶·μ¢μ¤¨É¸Ö ¶μ¸²¥ § ³¥´Ò CCU ´  Ê¸É ´μ¢±¥.
2) Reset ·¥ ²¨§Ê¥É ¶·μÍ¥¤Ê·Ê ¶¥·¥§ £·Ê§±¨ ¶·μÍ¥¸¸μ·  CCU ¸ ¸μÌ· ´¥´¨¥³ ´ ¶·Ö¦¥-

´¨Ö ¶¨É ´¨Ö ¢¸¥Ì Ô²¥±É·μ´´ÒÌ ¸Ì¥³.
3) Update all channel ¶μ¸Ò² ¥É ±μ³ ´¤Ê CCU ¢Ò¸É ¢¨ÉÓ ´ ¶·Ö¦¥´¨Ö ¨ ¶μ·μ£¨ ¢ ± ¦¤μ³

± ´ ²¥ ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸μ §´ Î¥´¨Ö³¨ ¢ É ¡²¨Í¥ ¢ Í¥´É·¥ ¶ ´¥²¨.
4) Start Extra Terminal  ±É¨¢¨·Ê¥É μ¡² ¸ÉÓ ¢ ²¥¢μ³ ¢¥·Ì´¥³ Ê£²Ê ¶ ´¥²¨, £¤¥ ¶·¥¤μ-

¸É ¢²Ö¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ ´ ¡¨· ÉÓ · §´μμ¡· §´Ò¥ ¤μ¶μ²´¨É¥²Ó´Ò¥ ±μ³ ´¤Ò ¢·ÊÎ´ÊÕ (ÔÉμ
μ¸μ¡¥´´μ ¶μ²¥§´μ ¤²Ö Ô±¸¶¥·Éμ¢, · ¡μÉ ÕÐ¨Ì ¸ ¤ ´´μ° ¸¨¸É¥³μ°).

�  ·¨¸. 7 ¶·¥¤¸É ¢²¥´  ¡²μ±-¸Ì¥³  ¶·μ£· ³³´μ£μ ±μ¤ . � ¸¸³μÉ·¨³ ¶μ ¶μ·Ö¤±Ê:
 ) 	²μ± ®� ¡μ· ±μ³ ´¤¯ ¢±²ÕÎ ¥É ¢ ¸¥¡Ö ¢¥¸Ó ¸¶¥±É· ±μ³ ´¤, ±μÉμ·Ò¥ ¶μ´¨³ ¥É ‘Š.

� ¨¡μ²¥¥ ¢ ¦´Ò³¨ ¸·¥¤¨ ´¨Ì Ö¢²ÖÕÉ¸Ö:
Å ±μ³ ´¤Ò μ¶· Ï¨¢ ´¨Ö CCU μ ´ ¶·Ö¦¥´¨ÖÌ, ¶μ·μ£ Ì ¨ ¤·Ê£μ° ¨´Ëμ·³ Í¨¨;
Å ±μ³ ´¤Ò Ê¶· ¢²¥´¨Ö ¶ · ³¥É· ³¨ CCU, ¨§³¥´¥´¨¥³ ¢¥²¨Î¨´Ò ´ ¶·Ö¦¥´¨Ö ¨ ¶μ-

·μ£  ¢ ± ´ ² Ì CCU;
Å ±μ³ ´¤  soft reset ¶¥·¥§ £·Ê¦ ¥É Éμ²Ó±μ ¶·μÍ¥¸¸μ· CCU, ´¥ μÉ±²ÕÎ Ö ¶¨É ´¨¥

¢¸¥£μ μ¸É ²Ó´μ£μ ±μ´É·μ²²¥· .
¡) 	²μ± ®‘μ·É¨·μ¢Ð¨±¯ Å ¥¤¨´ Ö ¶μ¤¶·μ£· ³³ , ±μÉμ· Ö ¶·¨´¨³ ¥É ±μ³ ´¤Ê, μ¶·¥-

¤¥²Ö¥É, ± ± ±μ³Ê É¨¶Ê μ´  μÉ´μ¸¨É¸Ö, ¶·¨±·¥¶²Ö¥É ¤μ¶μ²´¨É¥²Ó´Ò¥  É·¨¡ÊÉÒ ¨ μÉ¸Ò² ¥É
¢ ¡²μ± I/O.

¢) 	²μ± I/O Å ÔÉ  ¶μ¤¶·μ£· ³³  Ê¶· ¢²Ö¥É · ¡μÉμ° COM-¶μ·É , ¶μ¸Ò² ¥É ¤ ´´Ò¥ ´ 
±μ´É·μ²²¥· CCU ¨ ¶μ²ÊÎ ¥É ¨´Ëμ·³ Í¨Õ ¸ ´¥£μ. �μ ¸· ¢´¥´¨Õ ¸ ¶·¥¤Ò¤ÊÐ¥° ¢¥·¸¨¥°
¶·μ£· ³³Ò ¡Ò²  ¨§³¥´¥´  ¶·μÍ¥¤Ê·  ÎÉ¥´¨Ö ±μ´É·μ²²¥·  CCU. ’ ±, ´  ¶· ±É¨±¥, ¢¢¨¤Ê

�¨¸. 7. 	²μ±-¸Ì¥³  ±μ¤  ¶·μ£· ³³Ò CCU Monitor Joint Terminal
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Ê¢¥²¨Î¥´¨Ö · ¤¨ Í¨μ´´μ£μ Ëμ´  ¢ ³¥¸É Ì · ¸¶μ²μ¦¥´¨Ö ¡²μ±μ¢ CCU,   É ±¦¥ §´ Î¨É¥²Ó-
´μ£μ ¶μ¢ÒÏ¥´¨Ö § £·Ê§±¨ PAD ¤μ¢μ²Ó´μ Î ¸Éμ ¸É ²¨ ¢μ§´¨± ÉÓ ¸¨ÉÊ Í¨¨ ´¥±μ··¥±É´μ£μ
μÉμ¡· ¦¥´¨Ö ¨´Ëμ·³ Í¨¨ μÉ CCU ¢ ¡μ²ÓÏμ³ μ±´¥ ¶ ´¥²¨ CCU Monitor Joint Terminal:
¨§³¥´¥´¨¥ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¥° ¸É·μ±, ¶μÉ¥·Ö Î ¸É¨ ¤ ´´ÒÌ, ¶μÖ¢²¥´¨¥ ´¥μ¶·¥¤¥²Ö¥-
³ÒÌ ¸¨³¢μ²μ¢. ‘É · Ö ¢¥·¸¨Ö ¶·μ£· ³³Ò ¨¸¶μ²Ó§μ¢ ²  ¶·μÍ¥¤Ê·Ê § ¶·μ¸μ¢ ± COM-¶μ·ÉÊ
É¨¶ : ®Î¨É ÉÓ ¤ ´´Ò¥, ¶μ±  ´¥ ¢¸É·¥É¨ÏÓ ¸²μ¢μ OK¯. ‚ ¸μ¢·¥³¥´´ÒÌ Ê¸²μ¢¨ÖÌ É ±μ°
¶·¨¥³ ¶·¨¢μ¤¨É ¶μ·μ° ± μÏ¨¡μÎ´μ³Ê μÉμ¡· ¦¥´¨Õ É¥±ÊÐ¨Ì ¤ ´´ÒÌ μ ´ ¶·Ö¦¥´¨ÖÌ,
É ± ± ± ³¥É±  OK ´¥ ¢¸¥£¤  ¸Éμ¨É ¢ ±μ´Í¥ ¸¶¨¸±  ¤ ´´ÒÌ. �μ¢ Ö ¶·μÍ¥¤Ê·  Å ÔÉμ
μ¤´μ±· É´Ò° § ¶·μ¸ ± COM-¶μ·ÉÊ ¨ ÎÉ¥´¨¥ ¤ ´´ÒÌ ¶μ¸²¥ ¢·¥³¥´´μ° § ¤¥·¦±¨, ¶μ¤μ-
¡· ´´μ° Ô³¶¨·¨Î¥¸±¨³ ¶ÊÉ¥³. „ ²¥¥ ¶μ²ÊÎ¥´´ Ö É ¡²¨Í  ¤ ´´ÒÌ ¶·μÌμ¤¨É ¶·μ¢¥·±Ê ´ 
±μ··¥±É´μ¥ μÉμ¡· ¦¥´¨¥ ¨´Ëμ·³ Í¨¨.

’ ±¨³ μ¡· §μ³, ¡²μ± I/O ¶μ¸Ò² ¥É § ¶·μ¸Ò ´  ±μ´É·μ²²¥· CCU Î¥·¥§ COM-¶μ·É
¨ ¶μ²ÊÎ ¥É ¨´Ëμ·³ Í¨Õ μÉ ±μ´É·μ²²¥·  CCU Î¥·¥§ COM-¶μ·É. ˆ´É¥·¢ ² ¢·¥³¥´´μ°
§ ¤¥·¦±¨ ³¥¦¤Ê ´¨³¨ § ¢¨¸¨É μÉ ±μ´±·¥É´μ° ±μ³ ´¤Ò ¨ μ¶·¥¤¥²Ö¥É¸Ö ¡²μ±μ³ ®‘μ·É¨-
·μ¢Ð¨± ¯.

3. 	��ƒ��ŒŒ��… ��…‘	…—…�ˆ… „‹Ÿ ‘ˆ‘’…Œ› Œ��ˆ’��ˆ�ƒ�
‘–ˆ�’ˆ‹‹Ÿ–ˆ���›• „…’…Š’���‚ Œ�����ƒ� ’�ˆƒƒ…��,

ˆ�’…ƒ�ˆ��‚����‰ ‚ ƒ‹���‹œ�“� ‘ˆ‘’…Œ“ Œ��ˆ’��ˆ�ƒ�
“‘’���‚Šˆ CDF II

„²Ö ¶μ²ÊÎ¥´¨Ö ¤μ¸Éμ¢¥·´ÒÌ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ´¥μ¡Ìμ¤¨³μ ¡ÒÉÓ Ê¢¥·¥´-
´Ò³¨ ¢ Éμ³, ÎÉμ ¢¸¥ ¸¨¸É¥³Ò ËÊ´±Í¨μ´¨·ÊÕÉ ¢ § ¤ ´´μ³ ·¥¦¨³¥. „²Ö ´¥¶·¥·Ò¢´μ£μ
³μ´¨Éμ·¨´£  ¢¸¥Ì ¸¨¸É¥³ Ê¸É ´μ¢±¨ CDF II ¨¸¶μ²Ó§Ê¥É¸Ö SCADA-¸¨¸É¥³  iFIX Å ²¨Í¥´-
§¨μ´´Ò° ¶ ±¥É ¶·μ£· ³³ μÉ GE Fanuc (http://www.gefanuc.com/). �μ¤ É¥·³¨´μ³ SCADA
¶μ´¨³ ÕÉ ¨´¸É·Ê³¥´É ²Ó´ÊÕ ¸·¥¤Ê ¤²Ö · §· ¡μÉ±¨ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö ¸¨¸É¥³
Ê¶· ¢²¥´¨Ö É¥Ì´μ²μ£¨Î¥¸±¨³¨ ¶·μÍ¥¸¸ ³¨ ¢ ·¥ ²Ó´μ³ ¢·¥³¥´¨. � ±¥É ¢±²ÕÎ ¥É ¢ ¸¥¡Ö
³μÐ´Ò° £· Ë¨Î¥¸±¨° ¨´É¥·Ë¥°¸, ¢¸É·μ¥´´Ò° ¨´É¥·¶·¥É Éμ· Visual Basic, ¡ §Ê ¤ ´´ÒÌ.
‚¸¥ ²μ± ²Ó´Ò¥ ±μ³¶ÓÕÉ¥·Ò, μ¡¸²Ê¦¨¢ ÕÐ¨¥ · §²¨Î´Ò¥ ¸¨¸É¥³Ò CDF II, ´  ±μÉμ·ÒÌ
Ê¸É ´μ¢²¥´ iFIX, μ¡Ñ¥¤¨´¥´Ò ¢ ¥¤¨´ÊÕ ¸¥ÉÓ. �¶¥· Éμ·Ò ´  ¶Ê²ÓÉ¥ Ê¶· ¢²¥´¨Ö Ê¸É ´μ¢±¨
CDF II (CDF control room) ¶μ²ÊÎ ÕÉ ¢¸Õ ´¥μ¡Ìμ¤¨³ÊÕ ¨´Ëμ·³ Í¨Õ ¨ ³μ£ÊÉ ¢μ¢·¥³Ö § -
³¥É¨ÉÓ ¨§³¥´¥´¨Ö ± ±¨Ì-²¨¡μ ¶ · ³¥É·μ¢ ¸¨¸É¥³, ¶·¨¢μ¤ÖÐ¨Ì ± § ¶¨¸¨ ´¥¤μ¸Éμ¢¥·´ÒÌ
Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ.

�·μ£· ³³Ò ³μ´¨Éμ·¨´£ , ´ ¶¨¸ ´´Ò¥ ¢ ¸·¥¤¥ iFIX, ¤μ²¦´Ò ¡ÒÉÓ ¶μ¸ÉμÖ´´μ § ¶ÊÐ¥´Ò
´  ²μ± ²Ó´ÒÌ ³ Ï¨´ Ì. �Éμ ¤¥² ¥É ´¥¢μ§³μ¦´Ò³ ± ±¨¥-²¨¡μ ³μ¤¥·´¨§ Í¨¨ ¶·μ£· ³³
¢μ ¢·¥³Ö · ¡μÉÒ ÉÔ¢ É·μ´ . �  Ê¸É ´μ¢±¥ CDF II ¶· ±É¨±Ê¥É¸Ö ¶¥·¨μ¤¨Î¥¸± Ö § ³¥´ 
É¥±ÊÐ¥° ¸¨¸É¥³Ò iFIX ´  ´μ¢ÊÕ ¢¥·¸¨Õ. ‚¸¥ ÔÉμ ¶·μ¨¸Ìμ¤¨É ¢μ ¢·¥³Ö ¤μ²£μ¸·μÎ´ÒÌ
¶² ´μ¢ÒÌ μ¸É ´μ¢μ± ÉÔ¢ É·μ´  (shutdown). ’ ±, ²¥Éμ³ 2009 £. ¡Ò²  Ê¸É ´μ¢²¥´  5-Ö ¢¥·-
¸¨Ö iFIX. Š ± ¶· ¢¨²μ, ¶μ¤μ¡´Ò¥ ³μ¤¥·´¨§ Í¨¨ ´¥ ¶·μÌμ¤ÖÉ ´¥§ ³¥É´μ ¨ ¸μ¶·μ¢μ¦¤ ÕÉ¸Ö
¨§³¥´¥´¨Ö³¨ ¡ § ¤ ´´ÒÌ, £²μ¡ ²Ó´ÒÌ ¶¥·¥³¥´´ÒÌ ¨ É. ¶., ÎÉμ ¤¥² ¥É ´¥· ¡μÉμ¸¶μ¸μ¡´Ò³¨
¸ÊÐ¥¸É¢μ¢ ¢Ï¨¥ · ´¥¥ ¶·μ£· ³³Ò.

Œμ¤¥·´¨§ Í¨Ö ¶·μ£· ³³ ³μ´¨Éμ·¨´£  ¢Ò¸μ±μ£μ ´ ¶·Ö¦¥´¨Ö ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ¤¥-
É¥±Éμ·μ¢ ³Õμ´´μ£μ É·¨££¥·  ¡Ò²  ¶·¨Ê·μÎ¥´  ± Ê¸É ´μ¢±¥ ´μ¢μ° ¢¥·¸¨¨ iFIX ²¥Éμ³
2009 £. ¸ ÊÎ¥Éμ³ ´μ¢ÒÌ ¢μ§³μ¦´μ¸É¥° ¢ ¸¢Ö§¨ ¸ ¢¢¥¤¥´¨¥³ ¤μ¶μ²´¨É¥²Ó´ÒÌ  ¶¶ · É-
´ÒÌ ¸·¥¤¸É¢ ±μ´É·μ²Ö ¨ Ê¶· ¢²¥´¨Ö,   É ±¦¥ ´ §·¥¢Ï¨³¨ § ³¥Î ´¨Ö³¨ ¶μ Ô±¸¶²Ê É Í¨¨
¶·¥¤Ò¤ÊÐ¥° ¸¨¸É¥³Ò ³μ´¨Éμ·¨´£ .
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Š ¤μ¶μ²´¨É¥²Ó´Ò³  ¶¶ · É´Ò³ ¸·¥¤¸É¢ ³ ±μ´É·μ²Ö ¨ Ê¶· ¢²¥´¨Ö ³μ¦´μ μÉ´¥¸É¨
£²μ¡ ²Ó´ÊÕ ¸¨¸É¥³Ê Voltman, μÉ¸²¥¦¨¢ ÕÐÊÕ ±μ²¥¡ ´¨Ö Ê¸É ´μ¢²¥´´μ£μ μ¶μ·´μ£μ ´ -
¶·Ö¦¥´¨Ö ¨¸ÉμÎ´¨±μ¢ ¢Ò¸μ±μ£μ ´ ¶·Ö¦¥´¨Ö GammaBox. ‚ ¸²ÊÎ ¥ ¢ÒÌμ¤  §  · ³±¨ ¤μ¶Ê-
¸É¨³μ£μ ¨´É¥·¢ ²  §´ Î¥´¨° ´  ¶Ê²ÓÉ¥ μ¶¥· Éμ·  ¢μ§´¨± ¥É ¸¨£´ ² É·¥¢μ£¨. Œμ´¨Éμ·¨´£
¨¸ÉμÎ´¨±μ¢ GammaBox Ö¢²Ö¥É¸Ö ¢ ¦´μ° ¸μ¸É ¢²ÖÕÐ¥° ¸¨¸É¥³Ò ±μ´É·μ²Ö ³Õμ´´ÒÌ ¤¥-
É¥±Éμ·μ¢ ¸É ·μ£μ ¶μ±μ²¥´¨Ö. ‘¨¸É¥³  Voltman É ±¦¥ μÉ¸²¥¦¨¢ ¥É ´ ¶·Ö¦¥´¨Ö ¶¨É ´¨Ö
CCU (+/− 5, +/− 12 ‚). „ ´´ Ö ¢μ§³μ¦´μ¸ÉÓ É ±¦¥ μÎ¥´Ó ¢ ¦´ , É ± ± ± ¶μ§¢μ²Ö¥É
μÉ¸²¥¦¨¢ ÉÓ ±μ··¥±É´ÊÕ · ¡μÉÊ CCU Å ±²ÕÎ¥¢μ¥ §¢¥´μ ¢ Í¥¶μÎ±¥ ‘Š ¸Î¥ÉÎ¨±μ¢ ´μ¢μ£μ
¶μ±μ²¥´¨Ö. �·¨ ÔÉμ³ ¢·¥³Ö μ¡´ ·Ê¦¥´¨Ö ´¥¨¸¶· ¢´μ¸É¨ ¡²μ±μ¢ CCU ¸μ±· É¨²μ¸Ó ´ 
¶μ·Ö¤μ±, ¸ 30Ä50 ³¨´ · ´¥¥ ¤μ 1Ä2 ³¨´, ¡² £μ¤ ·Ö ¸¨cÉ¥³¥ Voltman. ‚ 2003 £. ¡Ò² 
¤μ¡ ¢²¥´   ¶¶ · É´ Ö ¢μ§³μ¦´μ¸ÉÓ ¤¨¸É ´Í¨μ´´μ£μ μÉ±²ÕÎ¥´¨Ö ¶¨É ´¨Ö ¡²μ±  CCU
(hard reset) ± ± ÔËË¥±É¨¢´μ£μ ¸¶μ¸μ¡  ¢μ¸¸É ´μ¢²¥´¨Ö ¸¢Ö§¨ ³¥¦¤Ê CCU ¨ ±μ³¶ÓÕÉ¥-
·μ³. ‚ 2007 £. ¡Ò²  ¤μ¡ ¢²¥´   ¶¶ · É´ Ö ¢μ§³μ¦´μ¸ÉÓ ¶¥·¥§ £·Ê§±¨ ¶·μÍ¥¸¸μ·  ¡²μ± 
CCU (soft reset). �¥μ¡Ìμ¤¨³μ¸ÉÓ ¢¢¥¤¥´¨Ö soft reset ¡Ò²  ¶·μ¤¨±Éμ¢ ´  ¢μ§´¨± ¢Ï¨³¨
´  ¶· ±É¨±¥ ¸²ÊÎ Ö³¨ ´¥¶μ²´μ£μ ¢μ¸¸É ´μ¢²¥´¨Ö ´¨§±¨Ì ´ ¶·Ö¦¥´¨° ¶¨É ´¨Ö ¡²μ±μ¢
CCU ¨§-§  ¤¥°¸É¢¨Ö · ¤¨ Í¨μ´´μ£μ Ëμ´  ¶μ¸²¥ Í¨±²  μÉ±²ÕÎ¥´¨Ö-¢±²ÕÎ¥´¨Ö Ô²¥±É·¨-
Î¥¸±μ° ¸¥É¨.

‚ ¦´μ¸ÉÓ ¢¢¥¤¥´¨Ö É ±¨Ì  ¶¶ · É´ÒÌ ¢μ§³μ¦´μ¸É¥°, ± ± hard reset ¨ soft reset, ¨
¨´É¥£·¨·μ¢ ´¨¥ ¨Ì ¢ ¶·μ£· ³³´ÊÕ μ¡μ²μÎ±Ê ¸¨¸É¥³Ò ±μ´É·μ²Ö ´μ¢μ£μ ¶μ±μ²¥´¨Ö É·Ê¤´μ
¶¥·¥μÍ¥´¨ÉÓ. � ´¥¥ ¥¤¨´¸É¢¥´´Ò³ ¸¶μ¸μ¡μ³ ¶·¨ ¶μÉ¥·¥ ¸¢Ö§¨ ³¥¦¤Ê CCU ¨ ±μ³¶ÓÕÉ¥-
·μ³ ¨²¨ ¢ ¸²ÊÎ ¥ ´¥¶μ²´μ£μ ¢μ¸¸É ´μ¢²¥´¨Ö ´ ¶·Ö¦¥´¨° ¶¨É ´¨Ö CCU ¡Ò²μ μ¦¨¤ ´¨¥
· §·¥Ï¥´¨Ö ¤μ¶Ê¸±  ´  Ê¸É ´μ¢±Ê ¤²Ö ¶·μ¢¥¤¥´¨Ö ¶¥·¥§ ¶Ê¸±  CCU ¢·ÊÎ´ÊÕ. �¦¨¤ ´¨¥
³μ£²μ ¤²¨ÉÓ¸Ö ´¥¸±μ²Ó±μ ¸ÊÉμ±. �·¨ ÔÉμ³ ¸Éμ¨É ´ ¶μ³´¨ÉÓ, ÎÉμ μ¤¨´ CCU ¶¨É ¥É ¢Ò-
¸μ±¨³ ´ ¶·Ö¦¥´¨¥³ 48 ¸Î¥ÉÎ¨±μ¢, ±μÉμ·Ò¥ ¸μ¸É ¢²ÖÕÉ ¶μÎÉ¨ 7 % μÉ μ¡Ð¥£μ ±μ²¨Î¥¸É¢ 
¸Î¥ÉÎ¨±μ¢ ´μ¢μ£μ ¶μ±μ²¥´¨Ö, § ¤¥°¸É¢μ¢ ´´ÒÌ ´  Ê¸É ´μ¢±¥. ‘¥°Î ¸ ¶·μÍ¥¤Ê·  ·¥ ´¨-
³ Í¨¨ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ soft reset ¨²¨ hard reset § ´¨³ ¥É 3Ä5 ³¨´, £¤¥ μ¸´μ¢´ Ö Î ¸ÉÓ
¢·¥³¥´¨ É· É¨É¸Ö ´  Ê¢¥¤μ³²¥´¨¥ μ¶¥· Éμ·μ¢ ´  ¶Ê²ÓÉ¥ Ê¶· ¢²¥´¨Ö Ê¸É ´μ¢±¨ CDF II,
ÎÉμ ´Ê¦´μ μ¸É ´μ¢¨ÉÓ É¥±ÊÐ¨° ´ ¡μ· ¤ ´´ÒÌ ¨ ¢μ§μ¡´μ¢¨ÉÓ ¥£μ ¶μ¸²¥ ¶·μ¢¥¤¥´¨Ö ´ ³¨
´¥μ¡Ìμ¤¨³ÒÌ ³ ´¨¶Ê²ÖÍ¨°. ˆÉ ±, ´ ³ ´¥μ¡Ìμ¤¨³μ μ¸ÊÐ¥¸É¢²ÖÉÓ ´¥¶·¥·Ò¢´Ò° ±μ´É·μ²Ó
¢Ò¸μ±μ£μ ´ ¶·Ö¦¥´¨Ö ¤²Ö ¢¸¥Ì ¸Î¥ÉÎ¨±μ¢. ‘ÊÐ¥¸É¢Ê¥É ´¥¸±μ²Ó±μ ¸¨ÉÊ Í¨°, ±μ£¤  μÉ¤¥²Ó-
´μ³Ê ¸Î¥ÉÎ¨±Ê ¶·¨¸¢ ¨¢ ¥É¸Ö μ¶·¥¤¥²¥´´Ò° ¸É ÉÊ¸. „²Ö ¸Î¥ÉÎ¨±μ¢ ¸É ·μ£μ ¶μ±μ²¥´¨Ö
¸ÊÐ¥¸É¢Ê¥É ¶ÖÉÓ ¢ ·¨ ´Éμ¢ ¸μ¸ÉμÖ´¨Ö (¸Î¥ÉÎ¨± μÉ¸ÊÉ¸É¢Ê¥É, Ê¸É·μ°¸É¢μ ´¥ ³μ¦¥É ¡ÒÉÓ
¶·μÎ¨É ´μ, ¨§³¥´¥´¨¥ ´ ¶·Ö¦¥´¨Ö Å ³¥´¥¥ 3 %, ¨§³¥´¥´¨¥ ´ ¶·Ö¦¥´¨Ö Å μÉ 3% ¤μ
10%, ¸± Îμ± ´ ¶·Ö¦¥´¨Ö Å ¡μ²¥¥ 10 %), ¤²Ö ´μ¢μ£μ ¶μ±μ²¥´¨Ö Å Î¥ÉÒ·¥ (¸Î¥ÉÎ¨± μÉ-
¸ÊÉ¸É¢Ê¥É, Ê¸É·μ°¸É¢μ ´¥ ³μ¦¥É ¡ÒÉÓ ¶·μÎ¨É ´μ, ¨§³¥´¥´¨¥ ´ ¶·Ö¦¥´¨Ö μÉ¸ÊÉ¸É¢Ê¥É, ¨§-
³¥´¥´¨¥ ´ ¶·Ö¦¥´¨Ö ¶·¨¸ÊÉ¸É¢Ê¥É). Š ¦¤Ò° ¢ ·¨ ´É ¸É ÉÊ¸  Ëμ·³¨·Ê¥É μ¶·¥¤¥²¥´´Ò°
¸¨£´ ² É·¥¢μ£¨, ±μÉμ·Ò° ¶·μÖ¢²Ö¥É ¸¥¡Ö ¶μ¸·¥¤¸É¢μ³ §¢Ê±μ¢ÒÌ ¨ ¢¨§Ê ²Ó´ÒÌ (¨§³¥´¥-
´¨¥ Í¢¥É ) ¸¨£´ ²μ¢ ´  ¶Ê²ÓÉ¥ Ê¶· ¢²¥´¨Ö ¨ ±μ´É·μ²Ö Ê¸É ´μ¢±¨ CDF II. ˆ´É¥·Ë¥°¸Ò
¶·μ£· ³³ ±μ´É·μ²Ö ´ ¶·Ö¦¥´¨° ¤²Ö ¸¨¸É¥³Ò ³Õμ´´ÒÌ ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ¤¥É¥±Éμ·μ¢
CDF II, ´ ¶¨¸ ´´ÒÌ ¢ ¸·¥¤¥ iFIX, ¶·¥¤¸É ¢²¥´Ò ´  ·¨¸. 8. ƒ² ¢´ Ö ¶ ´¥²Ó (·¨¸. 8,  ), ±μ-
Éμ· Ö ¶μ¸ÉμÖ´´μ μÉμ¡· ¦ ¥É¸Ö ´  ²μ± ²Ó´μ° �‚Œ, Å MuonMain. �´  μÉ· ¦ ¥É É¥±ÊÐÊÕ
μ¡ÐÊÕ ¨´Ëμ·³ Í¨Õ μ¡μ ¢¸¥° ¸¨¸É¥³¥ ³Õμ´´ÒÌ ¸Î¥ÉÎ¨±μ¢: ¸μ¸ÉμÖ´¨¥ ¤¥É¥±Éμ·μ¢ (± ±
μ¶¨¸ ´μ ¢ÒÏ¥), ¸Î¥ÉÎ¨± É·¥¢μ£, ¶μ²´μ¥ ±μ²¨Î¥¸É¢μ ¤¥É¥±Éμ·μ¢, ¢±²ÕÎ¥´´ÒÌ ¢ ¸¨¸É¥³Ê
³μ´¨Éμ·¨´£ , ¢±²ÕÎ¥´¨¥ ¢ · §²¨Î´Ò¥ É·¨££¥·Ò, ¸É ÉÊ¸ HeartBeat (μÉ±²¨± ¸¨¸É¥³Ò ´ 
§ ¶·μ¸Ò £² ¢´μ£μ ¸¥·¢¥· ), ³ ±¸¨³ ²Ó´Ò¥ ¨ ³¨´¨³ ²Ó´Ò¥ μÉ±²μ´¥´¨Ö ¢¥²¨Î¨´ ´ ¶·Ö¦¥-
´¨Ö ¶¨É ´¨Ö μÉ ´μ³¨´ ²Ó´ÒÌ (É ¡²¨Î´ÒÌ). Š´μ¶±¨ CCU High Voltage Control ¨ PisaBox
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�¨¸. 8. ˆ´É¥·Ë¥°¸ ¶·μ£· ³³, ¸μ§¤ ´´ÒÌ ¢ ¸·¥¤¥ iFIX, ¤²Ö ³μ´¨Éμ·¨´£  ´ ¶·Ö¦¥´¨Ö ¶¨É ´¨Ö

¸¨¸É¥³Ò ³Õμ´´ÒÌ ¸Î¥ÉÎ¨±μ¢ CDF II

High Voltage Control ¢Ò§Ò¢ ÕÉ μ¤´μ¨³¥´´Ò¥ ¶μ¤¶·μ£· ³³Ò (·¨¸. 8, £ ¨ ¤). Š´μ¶±  Muon
PSM Alarm Page ¢Ò§Ò¢ ¥É ¶μ¤¶·μ£· ³³Ê ±μ´É·μ²Ö ´ ¶·Ö¦¥´¨° ¶¨É ´¨Ö CCU (12, 5,
−12, −5 ‚). Š´μ¶±  Reset Database ¶¥·¥§ £·Ê¦ ¥É ¡ §Ê ¤ ´´ÒÌ, ¥¸²¨ ÔÉμ ´¥μ¡Ìμ¤¨³μ.
�·μ£· ³³  MuonMain ¸ μ¶·¥¤¥²¥´´μ° ¶¥·¨μ¤¨Î´μ¸ÉÓÕ § ¶Ê¸± ¥É ¤¢¥ ¶·μ£· ³³Ò ÎÉ¥´¨Ö
´ ¶·Ö¦¥´¨Ö ´  ¸Î¥ÉÎ¨± Ì ¸É ·μ£μ ¨ ´μ¢μ£μ ¶μ±μ²¥´¨Ö ¸μμÉ¢¥É¸É¢¥´´μ: PBoxCheck.exe
(·¨¸. 8, ¡) ¨ CCUCheck.exe (·¨¸. 8, ¢). ˆÌ § ¤ Î  ¸Î¨É ÉÓ ´ ¶·Ö¦¥´¨Ö ¨ μ¶·¥¤¥²¥´´Ò³¨
 ²£μ·¨É³ ³¨ ¸· ¢´¨ÉÓ ¸ É ¡²¨Î´Ò³¨ §´ Î¥´¨Ö³¨. �¥§Ê²ÓÉ ÉÒ ¸· ¢´¥´¨Ö § ¶¨¸Ò¢ ÕÉ¸Ö
¢ Ë °²Ò ¸ · ¸Ï¨·¥´¨¥³ log, ±μÉμ·Ò¥ ¸μ¤¥·¦ É ¨´Ëμ·³ Í¨Õ ¶μ ± ¦¤μ³Ê CCU ¨²¨
PisaBox ¨ ¸É ÉÊ¸ ¢Ò¸μ±μ£μ ´ ¶·Ö¦¥´¨Ö (¢ %) ¤²Ö ¢¸¥° ¸μ¢μ±Ê¶´μ¸É¨ ¸Î¥ÉÎ¨±μ¢ μ¶·¥-
¤¥²¥´´μ£μ É¨¶ .

�  Ô±¸¶¥·¨³¥´É¥ CDF ¶·¨´ÖÉμ ¸²¥¤ÊÕÐ¥¥ ¶· ¢¨²μ μ¶·¥¤¥²¥´¨Ö ÔÉμ£μ ¸É ÉÊ¸ : ¨§
¢¸¥° ¸μ¢μ±Ê¶´μ¸É¨ μ¡´ ·Ê¦¥´´ÒÌ μÉ±²μ´¥´¨° ´ ¶·Ö¦¥´¨° μÉ ´μ³¨´ ²Ó´ÒÌ μ¶·¥¤¥²Ö¥É¸Ö
³¨´¨³ ²Ó´μ¥ ¨ ³ ±¸¨³ ²Ó´μ¥ §´ Î¥´¨¥ ¢ ¶·μÍ¥´É Ì. „ ²¥¥ ¶·μ£· ³³  MuonMain ¸Î¨ÉÒ-
¢ ¥É μ¡´μ¢²¥´´Ò¥ log-Ë °²Ò ¨ ¨§³¥´Ö¥É ¸É ÉÊ¸Ò ¸¨¸É¥³ ¢ ¡ §¥ ¤ ´´ÒÌ iFIX. �·μ£· ³³Ò
ÎÉ¥´¨Ö ³μ¦´μ § ¶Ê¸± ÉÓ ¢·ÊÎ´ÊÕ, ¨¸¶μ²Ó§ÊÖ ±´μ¶±¨ Check CCU ¨ Check PBox ¸μμÉ¢¥É-
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¸É¢¥´´μ. Š´μ¶±¨ CCU Update ¨ PBox Update μ¡´μ¢²ÖÕÉ ¡ §Ê ¤ ´´ÒÌ iFIX, ¨¸¶μ²Ó§ÊÖ
¶μ¸²¥¤´¨¥ ·¥§Ê²ÓÉ ÉÒ ¶·μ¢¥·±¨ ´ ¶·Ö¦¥´¨° ´  ¸Î¥ÉÎ¨± Ì. ”Ê´±Í¨¨ ÎÉ¥´¨Ö, ¶·μ¢¥·±¨
¨ μ¡´μ¢²¥´¨Ö ¤ ´´ÒÌ ³μ¦´μ μÉ±²ÕÎ¨ÉÓ ¸ ¶μ³μÐÓÕ ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì ±´μ¶μ±, · ¸¶μ²μ-
¦¥´´ÒÌ ´ ¤ ´¨³¨, ¶·¨ ÔÉμ³ Í¢¥É μ¡¥¨Ì ±´μ¶μ± ¶·¨ μÉ±²ÕÎ¥´¨¨ ËÊ´±Í¨¨ ¸É ´μ¢¨É¸Ö
¦¥²ÉÒ³. �μ¤¶·μ£· ³³Ò CCU High Voltage Control Menu ¨ PisaBox High Voltage Control
Menu ¸μ¤¥·¦ É ¨´Ëμ·³ Í¨Õ ´¥¶μ¸·¥¤¸É¢¥´´μ μ ¡²μ± Ì CCU ¨ PisaBox. Š ¦¤ Ö ±´μ¶± 
´  ¨Ì ¶ ´¥²ÖÌ ¸μμÉ¢¥É¸É¢Ê¥É ±μ´±·¥É´μ³Ê CCU ¨²¨ PisaBox ¨ ³μ¦¥É ¡ÒÉÓ μ±· Ï¥´ 
¢ μ¤¨´ ¨§ Î¥ÉÒ·¥Ì Í¢¥Éμ¢: §¥²¥´Ò° (¸É ÉÊ¸ OK), ¸¥·Ò° (¸É ÉÊ¸ Mask), ¦¥²ÉÒ° (¸É ÉÊ¸
Warning) ¨ ±· ¸´Ò° (¸É ÉÊ¸ Alarm). 	¥²Ò¥ ±¢ ¤· ÉÒ, · ¸¶μ²μ¦¥´´Ò¥ ·Ö¤μ³ ¸ ± ¦¤μ°
±´μ¶±μ°, ¶μ§¢μ²ÖÕÉ ®³ ¸±¨·μ¢ ÉÓ¯ CCU ¨²¨ PisaBox. �μ¸²¥ ÔÉμ£μ ¤ ´´μ³Ê ¡²μ±Ê ¶·¨-
¸¢ ¨¢ ¥É¸Ö ¸É ÉÊ¸ Mask. �´ μ§´ Î ¥É, ÎÉμ ¤ ´´μ¥ Ê¸É·μ°¸É¢μ ´¥ ÊÎ ¸É¢Ê¥É ¢ ³μ´¨Éμ·¨´£¥
¨ ¤ ¥É ¢μ§³μ¦´μ¸ÉÓ Ê¸É ´μ¢±¥ CDF ¶·μ¤μ²¦¨ÉÓ § ¶¨¸Ó Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ. ˆ´μ-
£¤  ¶μ¤ ¢²¨Ö´¨¥³ · §²¨Î´ÒÌ Ë ±Éμ·μ¢ CCU ¨ PisaBox ¶¥·¥¸É ÕÉ Î¨É ÉÓ¸Ö ¶·μ£· ³³ ³¨
³μ´¨Éμ·¨´£ . �·¨ ÔÉμ³ ´ ¶·Ö¦¥´¨¥ ´  ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì ³Õμ´´ÒÌ ¸Î¥ÉÎ¨± Ì ¸μμÉ¢¥É-
¸É¢Ê¥É ´μ·³¥, ÎÉμ ¶μ¤É¢¥·¦¤ ¥É¸Ö μÉ¸ÊÉ¸É¢¨¥³ ¨§³¥´¥´¨° ¢ £· Ë¨± Ì ÔËË¥±É¨¢´μ¸É¨
·¥£¨¸É· Í¨¨ ³Õμ´μ¢. �É¨ £· Ë¨±¨ ¢¥¸Ó³  ÎÊ¢¸É¢¨É¥²Ó´Ò ± ¨§³¥´¥´¨Õ ´ ¶·Ö¦¥´¨Ö ´ 
ËμÉμÊ³´μ¦¨É¥²ÖÌ ¸Î¥ÉÎ¨±μ¢, ÎÉμ ¸²Ê¦¨É ¤μ¶μ²´¨É¥²Ó´Ò³ ¨´¤¨± Éμ·μ³ ¸μ¸ÉμÖ´¨Ö ¢Ò¸μ-
±μ£μ ´ ¶·Ö¦¥´¨Ö. �μ ¸· ¢´¥´¨Õ ¸ · ´´¥° ¢¥·¸¨¥° ¶ ´¥²¨ (·¨¸. 8, £) ¶μÖ¢¨²¨¸Ó ±´μ¶±¨
Power is ON/OFF!, μ¡¥¸¶¥Î¨¢ ÕÐ¨¥ ¤¨¸É ´Í¨μ´´μ¥ μ¡¥¸ÉμÎ¨¢ ´¨¥ ¸Î¥ÉÎ¨±μ¢ BSU ¨ TSU
¶μ¸·¥¤¸É¢μ³ μÉ±²ÕÎ¥´¨Ö ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì ¡²μ±μ¢ CCU. Š ¦¤Ò° ¸¥·¢¥·, ¶·¥¤¸É ¢²ÖÕ-
Ð¨° μ¶·¥¤¥²¥´´ÊÕ ¸¨¸É¥³Ê ¤¥É¥±Éμ·μ¢ ´  CDF II, ¢±²ÕÎ¥´ ¢ ¥¤¨´ÊÕ ¸¥ÉÓ. �  ¶Ê²ÓÉ¥
Ê¶· ¢²¥´¨Ö Ê¸É ´μ¢±¨ CDF II ¢¸¥ ¸¨¸É¥³Ò μ¡Ñ¥¤¨´¥´Ò ¨ ¢Ò¢¥¤¥´Ò ´  ´¥¸±μ²Ó±μ ³μ´¨-
Éμ·μ¢. �¶¥· Éμ·Ò ´  ¶Ê²ÓÉ¥ ±μ´É·μ²Ö ¶μ²ÊÎ ÕÉ É¥±ÊÐÊÕ ¨´Ëμ·³ Í¨Õ μ ´ ¶·Ö¦¥´¨ÖÌ,
±μÉμ· Ö μÉ· ¦ ¥É¸Ö ´  £· Ë¨Î¥¸±¨Ì ¶ ´¥²ÖÌ GLOBAL ALARMS ¨ HIGH VOLTAGE
SUMMARY (·¨¸. 9).

Š ± ¢¨¤´μ ¨§ ·¨¸Ê´± , ´ Ï¨ ¸¨¸É¥³Ò, μ¡μ§´ Î¥´´Ò¥ ± ± CSP, CSW, CSX, MSK, BSU,
TSU, § ´¨³ ÕÉ §´ Î¨É¥²Ó´ÊÕ ¤μ²Õ μÉ ¢¸¥Ì ¤¥É¥±É¨·ÊÕÐ¨Ì ¸¨¸É¥³ Ê¸É ´μ¢±¨ CDF. ‡¥²¥-
´Ò° Í¢¥É ¶·Ö³μÊ£μ²Ó´¨±μ¢ ¨ ¸Éμ²¡¨±μ¢ ´  ³μ´¨Éμ·¥ μ§´ Î ¥É, ÎÉμ ´ ¶·Ö¦¥´¨¥ ¶¨É ´¨Ö

�¨¸. 9. ƒ· Ë¨Î¥¸±¨¥ ¶ ´¥²¨ ¢ ¸·¥¤¥ iFIX, ¨¸¶μ²Ó§Ê¥³Ò¥ ¢ ±μ³´ É¥ ±μ´É·μ²Ö Ê¸É ´μ¢±¨ CDF, ¤²Ö

³μ´¨Éμ·¨´£  ´ ¶·Ö¦¥´¨Ö ¶¨É ´¨Ö · §²¨Î´ÒÌ ¤¥É¥±Éμ·´ÒÌ ¸¨¸É¥³ (¸²¥¢  Î¥·´μ-¡¥²Ò³ ¨ ¸¶· ¢ 
¡¥²Ò³ μ¡¢¥¤¥´  ¸¨¸É¥³  ³Õμ´´ÒÌ ¸Î¥ÉÎ¨±μ¢)
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Ê ´ Ï¨Ì ¸¨¸É¥³ ¢ ¶·¥¤¥² Ì ´μ·³Ò. …¸²¨ ¢μ§´¨± ¥É μÉ±²μ´¥´¨¥, Éμ ³¥´Ö¥É¸Ö Í¢¥É ¨ ¢Ò¸μÉ 
¸Éμ²¡¨±μ¢ (¦¥²ÉÒ° Å ´¥¡μ²ÓÏμ¥ μÉ±²μ´¥´¨¥, ±· ¸´Ò° Å ¡μ²ÓÏμ¥ μÉ±²μ´¥´¨¥) ¨ ¢¸¥
ÔÉμ ¸μ¶·μ¢μ¦¤ ¥É¸Ö §¢Ê±μ¢Ò³ μ¶μ¢¥Ð¥´¨¥³. „¥¦Ê·´Ò° ¢ ¸³¥´¥ ¶·¨ ÔÉμ³ ¶·¥¤¶·¨´¨³ ¥É
Ï £¨ ¶μ Ê¸É· ´¥´¨Õ ´¥¶μ² ¤μ± ¨²¨ ¢Ò§Ò¢ ¥É Ô±¸¶¥·Éμ¢.

‡�Š‹�—…�ˆ…

�·μ¢¥¤¥´  ³μ¤¥·´¨§ Í¨Ö ¸¨¸É¥³Ò ±μ´É·μ²Ö ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ¸Î¥ÉÎ¨±μ¢ ³Õμ´´μ£μ
É·¨££¥·  Ê¸É ´μ¢±¨ CDF II.

„²Ö Ê¢¥²¨Î¥´¨Ö ¸±μ·μ¸É¨ ¢μ¸¸É ´μ¢²¥´¨Ö ¢ ¸²ÊÎ ÖÌ ¸¡μ¥¢ ¢ · ¡μÉ¥ ¡²μ±μ¢, Ê¶· ¢²Ö-
ÕÐ¨Ì ´ ¶·Ö¦¥´¨¥³ ´  ³Õμ´´ÒÌ ¸Î¥ÉÎ¨± Ì, ¤μ¡ ¢²¥´Ò ¨ ¢´¥¤·¥´Ò ¢ μ¡ÐÊÕ ¸¨¸É¥³Ê
³μ´¨Éμ·¨´£  ¤μ¶μ²´¨É¥²Ó´Ò¥  ¶¶ · É´Ò¥ ¢μ§³μ¦´μ¸É¨: ¶¥·¥§ £·Ê§±  Î¨¶-±μ´É·μ²²¥·μ¢
CCU (soft reset), ¤¨¸É ´Í¨μ´´μ¥ μ¡¥¸ÉμÎ¨¢ ´¨¥ ¸Î¥ÉÎ¨±μ¢ BSU ¨ TSU Î¥·¥§ μÉ±²ÕÎ¥´¨¥
¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì ¡²μ±μ¢ CCU (hard reset).

„²Ö ¡μ²¥¥ ¶μ²´μ£μ ¨´Ëμ·³ Í¨μ´´μ£μ ±μ´É·μ²Ö ¢´¥¤·¥´Ò ¢ μ¡ÐÊÕ ¸¨¸É¥³Ê ³μ´¨Éμ-
·¨´£  ¤ ´´Ò¥ ¶·μ¢¥·±¨ ±μ³³Ê´¨± É¨¢´μ° ¸¢Ö§¨ ³¥¦¤Ê ²μ± ²Ó´Ò³¨ ³ Ï¨´ ³¨ ¨ £² ¢-
´Ò³ ¸¥·¢¥·μ³ ¢ · ³± Ì £²μ¡ ²Ó´μ° ¸¨¸É¥³Ò ³μ´¨Éμ·¨´£ , É ± ´ §Ò¢ ¥³Ò° heart beat,
¨ ±μ´É·μ²Ó §  ¸μ¸ÉμÖ´¨¥³ ¡²μ±μ¢, μ¡¸²Ê¦¨¢ ÕÐ¨Ì ³Õμ´´Ò¥ ¸Î¥ÉÎ¨±¨, É ± ´ §Ò¢ ¥³Ò°
Voltman.

‘μ§¤ ´μ ´μ¢μ¥ ¶·μ£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥ ¤²Ö Ê¶· ¢²¥´¨Ö ¨ ±μ´É·μ²Ö ¶ · ³¥É·μ¢ ¸Í¨´-
É¨²²ÖÍ¨μ´´ÒÌ ¸Î¥ÉÎ¨±μ¢ ³Õμ´´μ£μ É·¨££¥· , ¢±²ÕÎ Ö ¶·μ£· ³³Ò, ´ ¶¨¸ ´´Ò¥ ´  μ¸´μ¢¥
¶ ±¥É  iFIX 5.0 (Ë¨·³  GE Fanuc), ¤²Ö ¢±²ÕÎ¥´¨Ö ´ Ï¥° ¸¨¸É¥³Ò ¢ £²μ¡ ²Ó´ÊÕ ¸¨-
¸É¥³Ê ³μ´¨Éμ·¨´£  Ê¸É ´μ¢±¨ CDF II. �μ¢μ¥ ¶·μ£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥ ÊÎ¨ÉÒ¢ ¥É ¢¸¥
´ · ¡μÉ±¨ ¨ § ³¥Î ´¨Ö, ¢μ§´¨±Ï¨¥ ¸ 2001 £., ¸ ³μ³¥´É  § ¶Ê¸±  ¶¥·¢μ° ¢¥·¸¨¨.
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